Dopamine D1 and D2 receptor functional down regulation in the cerebellum of hypoxic neonatal rats: neuroprotective role of glucose and oxygen, epinephrine resuscitation.
Brain damage due to an episode of hypoxia remains a major problem in infants causing deficit in motor and sensory function. Molecular processes regulating the dopamine receptors play a very important role in motor and cognitive functions. Disturbances in the development of the dopaminergic system lead to dyskinesia, dystonia, tics and abnormal eye movements. The present study is to understand the hypoxic damage to the dopamine content and dopamine D(1), dopamine D(2) receptors in cerebellum and the neuroprotective effect of glucose supplementation prior to the current sequence of resuscitation-oxygen and epinephrine supplementation in neonatal rats. Dopamine content in the cerebellum showed a significant decrease in hypoxic neonatal rats when compared to control. Dopamine D(1) and dopamine D(2) receptors showed a decrease in B(max) during hypoxia. The cerebellar dopamine, dopamine D(1) and dopamine D(2) receptors showed significant decrease on supplementation of 100% oxygen alone to hypoxic rats when compared to control rats. Dopamine D(1) and dopamine D(2) receptors mRNA showed significant decrease during epinephrine supplementation prior to resuscitation. These dopaminergic receptor alterations were reversed to near control by glucose supplementation. Thus our results suggest that glucose acts as a neuroprotective agent in dopaminergic receptors function. This has immense clinical significance to correct the resuscitation sequence in neonatal care.